To the Editor:

It's been over 60 years since I began teaching graduate students, but only recently have I come to believe that we--- my colleagues and I---have finally figured out a better way to do it. In the old days, the first year of graduate study consisted chiefly of lecture-based didactic courses, often spilling over into the second year. Students also did short-term rotations through different laboratories. In time, the lectures were increasingly taught as a team, by more than one instructor, and they incorporated further student presentations and discussions. All to the good, as I believe that courses rooted in the older model have no place in graduate education.

Way back, the thinking seemed to be based on two shaky premises, "if we don't teach them, how are they going to know?" and "if it's important, it must be taught." Such an outlook does not acknowledge that learning in graduate school is mostly experiential, acquired by doing and by interactions with fellow students and colleagues. I believe that many British universities do not provide courses for graduate study. Thus, I think it is time to rethink the matter of courses in graduate programs.

In San Diego, a consortium of research institutions has gotten together for the last 15 years to provide a nontraditional microbiology course for beginning graduate students. Here is what we do. For each of our biweekly 1.5-hour periods that span two academic quarters, we (the two instructors for each quarter) bring in a new guest lecturer. Their explicit job is to convince the class in 40 minutes or less that theirs is the finest field in all of biology. We provide no guidance on how to do this and, indeed, everybody follows their personal preference. The presentation is followed by a discussion of a paper that has been read by the whole class. We encourage the students to focus on the big picture and not drill down into each lane of every blot. The classes comprise between 15 and 20 students, drawn from various departments of the University of California at San Diego and San Diego State University. Now, this may not be totally original, but it is quite different from the usual experience of having one or two professors teach a whole course alone.

We care little if any about the coverage of the material. Our reasoning is that since you cannot teach it all, you might as well not try. Instead, we focus on what we think is exciting. The course is run on a pass/fail basis and we habitually give an "A" to the whole class. But we do have a couple of exams. The questions are typically: "write a short grant application to study..." or "prepare the outline of a lecture to undergraduate students on...." Obviously, these are questions whose answers cannot be Googled. For a final exam, we ask: "Write an essay on a topic of your choice (not in your thesis area)." In our experience, this open invitation to goof off has never been abused. Some of these essays have even made it into the blog *Small Things Considered.*

We call our course Integrative Microbiology because it serves to demonstrate that all aspects of microbiology have a great deal in common. Consequently, to be exposed to one topic is, to an extent, to be exposed to all. A special benefit of our format is that the students come in close contact with a number of local luminaries, all of whom are eager to show off their wares. How else would students be exposed to so many hot-shots? It would seem that the same thing could be done at any research university as well as others, even those not in a large city.

One special aspect of the course is that the two instructors functionally become members of the class. We sit with the students, occasionally ask questions that they may be too reticent to ask, and, more generally, breach the usual divide between students and teachers. We foster common goals, collegiality, and mutual respect. Whatever the reason, almost all the students participate actively in the discussions.

I cannot fully express in writing the joys that we as teachers derive from this experience. The amount of learning we do is thrilling, almost equal to the pleasure that comes from witnessing the progress of eager and intelligent students. And, judging from their responses, the students love it. At least they don't have to endure a "sage on stage" who delivers tedium from the podium. It works.

This course was originally organized by Doug Bartlett of the Scripps Institution of Oceanography, University of California, San Diego, and me. We were later joined by Joe Pogliano of the Biology Division, University of California, San Diego.
